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(57)Abstract: 

PROBLEM TO BE SOLVED: To reserve a 
communication band depending on contents of data by 
adding an index in response to the contents of data to a 
data packet of data, deciding priority based on the index 
and reserving the communication band based on the 
priority. 

SOLUTION: An index is used to discriminate priority in 
the case of data selection, negotiation, transfer and 
connection or the like. A server machine 100 divides 
transmitted data into packets, adds an index to each 
packet, decides priority of each of data based on an 
evaluation corresponding to each index, assigns a 
frequency band to the data based on the priority, selects 
packets in matching with the assigned band width and 
sends the packets. A router 200 checks each index of 
the received packets to select packets in matching with 
the assigned band width and transmits the packets. 
Thus, the resource is distributed to communication 
requests from many unspecified parties depending on 
contents of the data. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The communication device characterized by providing a means to output the index 
according to the content of data, a means to add the aforementioned index to the data packet of 
the aforementioned data, and a means to transmit the data packet to which the aforementioned 
index was added. 

[Claim 2] The communication device to which a means to be a communication device according 
to claim 1, and to output the aforementioned index is characterized by providing a means to 
memorize the index beforehand defined according to the content of each aforementioned data. 
[Claim 3] The communication device characterized by providing a means to determine a priority 
according to the content of data, a means to secure the communication band of the 
aforementioned data based on the aforementioned priority, and a means to transmit the data 
packet of the aforementioned data by the above-mentioned communication band. 
[Claim 4] The communication device characterized by providing a means to distribute a 
communication band to a fixed band and a mobile belt region according to the content of data, 
and a means to fluctuate the aforementioned mobile belt region according to the load situation 
of a channel. 

[Claim 5] The communication device characterized by providing a means to output the index 
according to the content of data, a means to determine a priority according to the 
aforementioned index, a means to secure the communication band of the aforementioned data 
based on the aforementioned priority, and a means to transmit the data packet of the 
aforementioned data by the above-mentioned communication band. 

[Claim 6] The communication device characterized by providing further an interruption means to 
be a communication device according to claim 5, to interrupt preferentially and to secure the 
aforementioned communication band when the aforementioned index shows emergency 
intelligence. 

[Claim 7] The communication device which is a communication device according to claim 5, and 
is characterized by providing further a means to discard the aforementioned data packet 
according to the aforementioned priority. 

[Claim 8] The communication device characterized by providing a means to receive the data 
packet to which the index according to the content of data was added, a means to determine 
whether make a mask the data packet concerned based on the index added to the data packet 
which carried out [ aforementioned ] reception, and the means that makes a mask the data 
packet determined that it will carry out the aforementioned mask. 

[Claim 9] The communication device characterized by providing a means to determine whether 
make a mask the data flow concerned based on a means to receive the data flow of the data 
packet to which the index according to the content of data was added, and the index added to 
the data packet of the data flow which carried out [ aforementioned ] reception, and the means 
which makes a mask the data flow determined that it will carry out the aforementioned mask. 
[Claim 10] The band security side method characterized by for a network side showing a terminal 
side the alternative about a band, for a terminal side replying to a network side to an alternative, 
and a network side securing a band based on the demand and reply from a terminal side when 
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reservation of the band where the band required for communication was required of the network 
side from the terminal side, and the network side was demanded cannot be performed. 
[Claim 1 1] The terminal unit characterized by providing a means to input the reply to the 
alternative about the band shown from a network side when reservation of a means to require a 
band required for communication of a network side, and the band where the aforementioned 
network side was demanded cannot be performed, and a means to transmit the reply to the 
aforementioned alternative to the aforementioned network side. 

[Claim 12] The communication device characterized by providing a means to output the index 
according to the content of data, a means to process the aforementioned data which should 
carry out transmission according to the aforementioned index, and a means to transmit DETATO 
by which processing was carried out [ aforementioned ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to communication devices, 
such as a server connected to a network, a router, and a terminal, the band security side method 
of these between, and a terminal unit. 
[0002] 

[Description of the Prior Art] Although the distributed system has spread quickly by the spread 
of an interchange/intranets, it is becoming very difficult by introduction of complication of a 
system, large-scale-izing, and component wear to grasp the whole aspect of a program or a 
system. For this reason, modeling for performing numerical analyses, such as a prior simulation, 
becomes difficult, and performance grasp / evaluation at the time of a system 
design/development can be omitted enough. 

[0003] Among the causes which make the performance evaluation difficult, I hear that two or 
more jobs share the resources of one system, and the biggest cause has them. Since the share 
by such two or more subjects has occurred to a network resource and computing resources and 
the criteria of the optimization in that each policy of management differ, it is difficult to predict a 
performance. Moreover, that the user asks in case a performance is evaluated can calculate not 
only an average performance but its worst value. However, in the complexity system which two 
or more subjects share, such a worst value is acquired and carried out and exceeds an 
engineering experience value in many cases. For this reason, a theoretical analysis does not 
mean, since the data made to generate the worst situation cannot be made in an actual 
experiment, the simulation in the worst state of generating on employment cannot be carried out, 
but the performance evaluation / prediction problem is made more into difficulty. 
[0004] If this caught the communication field between many computers represented by the 
conventional Internet, since the BestEffort method with which two or more subjects mainly share 
communication resources equally would be adopted conventionally, it was always influenced by 
communication by other communication subjects, and it was difficult to guarantee a required 
band so that it might describe above. For this reason, the method of realizing data transfer of 
constant speed exists by controlling the amount of transmission of data by the transmitting side, 
for example, deleting information and transmitting, when transmission speed is slow by measuring 
transmission speed by the receiving side of data, and feeding back the information to the 
transmitting origin of data. 

[0005] However, by this method, another circuit for transmitting feedback information is needed. 
It is not concerned with the content of the data furthermore transmitted, but there is a trouble 
that information is deleted uniformly. 

[0006] Furthermore, Best Not as an Effort method but as a band reservation type 
communication mode, examination of protocols, such as an ATM (Asynchronous Transfer Mode) 
communication mode and RSVP (Resource Reservation Protocol), is advanced. However, by 
these methods, although the appropriate way of being dealt with also changes with features of 
data with diversification of the data currently treated on the network, according to the principle 
of first-arrival priority, the communication resources (band) needed sequentially from what 
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required early are only secured. Therefore, when the band to demand is not securable, a demand 
is only refused, and a user has forced to wait for communication resources to be vacant 
continuously and to carry out a re-demand. 
[0007] 

[Problem(s) to be Solved by the Invention] When sharing such limited communication resources 
by many and unspecified subjects, communication resources are not secured only according to 
the demand from each user, an index like the objective priority common to the whole network is 
formed, and it becomes a technical problem to distribute resources to many and unspecified 
users equally using it. For example, if maintenance of real-time nature is the most important and 
it can say that quality of image is not comparatively important when the data sent and received 
aim at a report with an image, it will become a technical problem to exclude in response to the 
change in the traffic of a router or a server within limits which can permit this data. It becomes 
possible to fill other communication demands by this, and it becomes possible to provide many 
users with service. On the contrary, I think that waiting till the time after the time whose offer of 
good quality of image is attained is shown if greater importance was attached than to real-time 
nature to quality of image when the data sent and received aim at the appreciation for movie 
information does not pose a problem. For that, it becomes a technical problem to perform 
resources reservation of a channel to a time-axis. 

[0008] Furthermore, like the scene of a climax, and the other scene, when appreciating movie 
information via a network, even if quality of image falls off a little with the portion of which high 
quality in which the same data flow also determines worth of the data is required, the portion 
which does not have influence in organization may be intermingled. It is loss with big deleting 
information uniformly in the case of such information, and to be able to change the informational 
processing method dynamically according to a situation is desired. 
[0009] this invention is made based on such a situation. 

[0010] That is, the purpose of this invention is to secure communication resources equally. 
[0011] The purpose of this invention is to change communication resources dynamically in 
adaptation. 

[0012] Another purpose of this invention is to build the network which can respond to a calamity 
etc. promptly. 

[0013] Still more nearly another purpose of this invention is to prevent invasion of data which 
are contrary to good public order and customs etc. 

[0014] Another purpose of this invention is again to secure communication resources in the form 

to which stimulated compromise of a user and the user has been convinced. 

[0015] 

[Means for Solving the Problem] In order to solve this technical problem, in this invention 
according to claim 1, the communication device characterized by providing a means to output 
the index according to the contents of data, a means to add the aforementioned index to the 
data packet of the aforementioned data, and a means to transmit the data packet to which the 
aforementioned index was added is offered. 

[0016] In this invention according to claim 2, it is a communication device according to claim 1, 
and the communication device to which a means to output the aforementioned index is 
characterized by providing a means to memorize the index beforehand defined according to the 
contents of each aforementioned data is offered. 

[0017] In this invention according to claim 3, the communication device characterized by 
providing a means to determine a priority according to the content of data, a means to secure 
the communication band of the aforementioned data based on the aforementioned priority, and a 
means to transmit the data packet of the aforementioned data by the above-mentioned 
communication band is offered. 

[0018] In this invention according to claim 4, the communication device characterized by 
providing a means to distribute a communication band to a fixed band and a mobile belt region 
according to the content of data, and a means to fluctuate the aforementioned mobile belt region 
according to the load situation of a channel is offered. 

[0019] In this invention according to claim 5, the communication device characterized by 
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providing a means to output the index according to the content of data, a means to determine a 
priority according to the aforementioned index, a means to secure the communication band of 
the aforementioned data based on the aforementioned priority, and a means to transmit the data 
packet of the aforementioned data by the above-mentioned communication band is offered. 
[0020] In this invention according to claim 6, it is a communication device according to claim 5, 
and when the aforementioned index shows emergency intelligence, the communication device 
characterized by providing further an interruption means to interrupt preferentially and to secure 
the aforementioned communication band is offered. 

[0021] In this invention according to claim 7, it is a communication device according to claim 5, 
and the communication device characterized by providing further a means to discard the 
aforementioned data packet according to the aforementioned priority is offered. 
[0022] The communication device characterized by providing a means to receive the data packet 
to which the index according to the content of data was added in this invention according to 
claim 8, a means to determine whether make a mask the data packet concerned based on the 
index added to the data packet which carried out [ aforementioned ] reception, and the means 
that makes a mask the data packet determined that it will carry out the aforementioned mask is 
offered. 

[0023] The communication device characterized by to provide a means to determine whether 
make a mask the data flow concerned based on a means to receive the data flow of the data 
packet to which the index according to the content of data was added in this invention according 
to claim 9, and the index added to the data packet of the data flow which carried out 
[ aforementioned ] reception, and the means which makes a mask the data flow determined that 
it will carry out the aforementioned mask is offered. 

[0024] In this invention according to claim 10, when reservation of the band where the band 
required for communication was required of the network side from the terminal side, and the 
network side was demanded cannot be performed, a network side shows a terminal side the 
alternative about a band, a terminal side replies to a network side to an alternative, and the band 
security side method characterized by a network side securing a band based on the demand and 
reply from a terminal side is offered. 

[0025] In this invention according to claim 1 1, the terminal unit characterized by to provide a 
means to input the reply to the alternative about the band shown from a network side when 
reservation of a means to require a band required for communication of a network side, and the 
band where the aforementioned network side was demanded cannot be performed, and a means 
to transmit the reply to the aforementioned alternative to the aforementioned network side is 
offered. 

[0026] In this invention according to claim 12, the communication device characterized by 
providing a means to output the index according to the content of data, a means to process the 
aforementioned data which should carry out transmission according to the aforementioned index, 
and a means to transmit DETATO by which processing was carried out [ aforementioned ] is 
offered. 

[0027] It enables it to secure a communication band in this invention according to the content of 
data. Therefore, "index of data added to a data packet according to the content" is introduced. 
And the priority was determined, for example based on the "index", and the communication band 
is secured based on the priority. 

[0028] In this invention, according to the content of data, a communication band is distributed to 
a fixed band and a mobile belt region, and change of the mobile belt region is enabled according 
to the load situation of a channel. Thereby, communication resources can be dynamically 
changed in adaptation. That is, the communication band secured in order to transmit information, 
for example is divided into a fixed band and a mobile belt region, and is managed. It is the 
communication band which guarantees that a fixed band is not deleted, and when fixed 
bandwidth starts communication, it is determined. Moreover, a mobile belt region is 
accommodated between each communication flow by change of the load of a router or a server, 
and suits. In such a case, the index mentioned above, for example is used in order for the 
content of communication and the feature of media to determine a priority objective at the time 
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of securing the fixed band in the time of starting communication, and the time of accommodation 
of the band of a mobile belt region. In reservation of a fixed band or a mobile belt region, when it 
cannot secure immediately, it takes into consideration, and when realizing the function of the 
communication reservation by scheduling, an objective priority decision can be made using an 
index. 

[0029] Service of offering distribution service corresponding the /terminal precision used 
for /information filtering which performs the band reservation at the time of the / emergency 
intelligence transfer which performs /scheduling which secures a communication band by this 
invention to terminal precision using an index is attained. 

[0030] . . 

[Embodiments of the Invention] Hereafter, the detail of the operation gestalt of this invention is 

explained based on a drawing. 

[0031] An example of the network which starts 1 operation gestalt of this invention at drawin g 1 
is shown. In this network, it has the various server machines 100, a router 200, and a terminal 
300. Although communication through the exclusive digital circuit other than LAN is performed 
and it generally consists of various layers, such as an ATM switching system, in the network in 
the so-called Internet and the so-called company (intranet), since it is easy, it is made to 
represent with a router and explains here. In addition, among server machines 100, DB is a 
server machine about a database and the server machine concerning [ MDB ] a multimedia 
database, the server machine concerning [ KB ] the knowledge base, and the server machine 
concerning [ LIB ] a library are shown. 

[0032] Drawing 2 is a block diagram showing the composition of the communication network 
using the index concerning 1 operation form of this invention in a network environment like 
drawing 1 . An "index" is used for the judgment of the priorities at the time of connection etc. at 
the time of a transfer at the time of a negotiation at the time of data selection. 
[0033] The communication network using an index consists of the server 100 which sends a 
packet with an index in response to a demand of a user, a router 200 which relays and 
distributes the packet, and a terminal 300 which receives the packet and is restored at least. 
Moreover, you may constitute the data origination section 400 with an index which supplies the 
data with which the index was added to a server so that it may exist on a network. 
[0034] A server 100 consists of the user request window means 101, the data-storage means 
102 with an index, the index storage means 103, a packet index addition means 104 to add an 
index to a packet, the mobile belt region priority determination means 105, a mobile belt region 
quota means 106, a packet abandonment / revival means 107, and a packet transmitting means 
108, at least. After reserving or securing a band beforehand, when transmitting, it is also still 
better to add the fixed band priority determination means 109, the fixed band reservation means 
110, and the reservation information-storage means 1 1 1 to composition. Moreover, it is also 
good to add to composition the urgent report interruption means 113 grade which allows 
interruption of the urgent report at the time of the data browsing means 1 1 2 for a user browsing 
and choosing the data which a server treats, and a calamity etc. Packet abandonment / revival 
means 107 revives the once discarded packet using the time of there being a margin of 
bandwidth, and the abandonment packet cache means 1 14 is connected. However, it can also 
constitute as a mere packet abandonment means. 

[0035] In a server 100, the packet index addition means 104 divides the data sent into a packet, 
and adds an index to each packet using the index of the index storage means 103. The mobile 
belt region priority determination means 105 searches the evaluation value corresponding to this 
index from an index storage means, and determines the priority of each data flow. The change 
bandwidth allocation means 106 assigns a band to each data flow from the priority of each data 
flow. Packet abandonment / revival means 107 chooses only the packet corresponding to the 
assigned bandwidth, passes it to the packet transmitting means 108, and postpones 
abandonment or transmission for the other packet. The urgent report interruption means 113 
tells the data flow or the packet which should detect a packet with the index of an urgent report 
and should be sent to top priority to the mobile belt region priority determination means 105 and 
packet abandonment / revival means 107 grade. 
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[0036] A router 200 consists of the user request window means 201 , the packet receiving means 
202, the index storage means 203, the index expansion means 204, the mobile belt region priority 
determination means 205, a mobile belt region quota means 206, a packet abandonment / revival 
means 207, and a packet transmitting means 208 at least. After securing a band beforehand, 
when transmitting, it is also still better to add the fixed band priority determination means 209, 
the fixed band reservation means 210, and the reservation information-storage means 21 1 to 
composition, moreover In the network of the followings (terminal etc.) of the packet cache 
means 212 for storing the packet which received temporarily or sharing a packet between data 
flow, and a router With a data filtering means 213 to judge unnecessary data, a data mask rule 
storage means 214 to store the rule used as the basis of the judgment, and a router It is also 
good to add to composition the urgent report interruption means 216 grade which allows 
interruption of the urgent report at the time of the renewal means 215 of a packet index for 
updating a part of index and a calamity etc. Packet abandonment / revival means 207 revives 
the once discarded packet using the time of there being a margin of bandwidth, and the 
abandonment packet cache means 217 is connected. However, it is good also as a mere packet 
abandonment means. 

[0037] In a router 200, the index expansion means 204 searches an evaluation value from the 
index storage means 203 using the index of the packet which received, and computes the 
evaluation value of each data flow. The mobile belt region priority determination means 205 
determines the priority of each data flow using this evaluation value. The change bandwidth 
allocation means 206 assigns a band to each data flow from the priority of each data flow. 
Packet abandonment / revival means 207 chooses only the packet corresponding to the 
assigned bandwidth, passes it to a packet transmitting means, and postpones abandonment or 
transmission for the other packet. The urgent report interruption means 216 tells the data flow 
or the packet which should detect a packet with the index of an urgent report and should be 
sent to top priority to the mobile belt region priority determination means 205 and packet 
abandonment / revival means 207 grade. 

[0038] A terminal connects with a network at least and a terminal 300 is equipped with a data 
restoration means 304 to restore data to the gestalt which a user wants to use, from the packet 
thought to be the network use means 301 for looking for desired data, a user request issue 
means 302 to perform the Request to Send of desired data etc., and a packet receiving means 
303 to receive a packet with an index. It is also good to add a data filtering means and a data 
mask rule storage means which are in the composition of a router, and an index storage means 
to composition to hang a filter on the data which receive the data cache means 305 when it is 
necessary to store temporarily in the state where the packet which received was decoded to 
data with a packet. Moreover, it is also good to add an index storage means to composition to 
perform at a terminal processing which referred to an index and its evaluation value. 
[0039] The data origination section 400 with an index consists of an index-less data-storage 
means 401 by which an index memorizes at least the data which are not added at all, the index 
storage means 402, a contents index addition means 403 to add the content of data to the whole 
data, a data-storage means 404 with an index to memorize the data with which the index was 
added, and a data supply means 405 to supply the data with which the index was added to a 
server etc. When there is the need of adding the scene index which expresses the significance 
for every scene within data, you may include the scene logging means 406 which starts a scene, 
and a scene index addition means 407 to add a scene index to the started scene in composition 
from the data with which a scene index is not added. It sets to this communication network and 
the reservation in the case of communicating by reserving or securing a communication band 
beforehand or the method of reservation is as follows. 

[0040] - A user gets the server 100 with desired data by the network use means 301 of a 
terminal 300. 

[0041] - Connect with the server 100 which corresponds through the user request window 
means 201 of a router 200, and the user request window means 101 of a server 100, and the 
user request issue means 302 of a terminal 300 checks the contents of data (outline description, 
size, charge, etc.), and publishes a user's requests (a transfer start time, a transfer rate, transfer 
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finish time, etc.) from a terminal 300 to a router 200 and a server 100. 

[0042] - Determine a priority in case the fixed band priority determination meanses 109 and 209 
search the evaluation value of data and secure a fixed band from the index storage meanses 103 
and 203 in the server 100 or router 200 which received a user's request. 
[0043] - The fixed band reservation meanses 110 and 210 search the reservation status of a 
communication band from the reservation information-storage meanses 1 1 1 and 21 1, and 
confirm whether reservation of the communication band of time to meet a demand of a user is 
possible. Consequently, when it is able to secure, a user is notified of that through a user 
request window means. Moreover, when not securable, an alternative is created and that is 
shown to a user through a user request window means. 

[0044] - When it cannot secure as a user's request, perform a negotiation through a user 
request window means to a server 100 and a router 200. 

[0045] - When it is able to secure, by the negotiation, a user will check it, if satisfying 
reservation is possible for him, and requests reservation and transmission of a communication 
band from a server 100 and a router 200 through a user request window means. 
[0046] Drawing 3 expresses an example of how to assign the communication band to each 
communication according to it as the division plan of the communication band in the 
communication network which uses an index. 

[0047] Here, a fixed band is a communication band to which not being deleted by a certain 
communication is guaranteed. The concrete value is called fixed bandwidth. Fixed bandwidth is 
determined at the time of the scheduling of the fixed band before a communication start. A 
mobile belt region is a communication band assigned by the priority between each 
communication currently performed simultaneously in the band except being secured as a fixed 
band in the communication band of a router or a server. Furthermore, the minimum transfer 
bandwidth is minimum bandwidth from which the information which data moreover have is 
transmitted enough, a certain data maintaining real time nature. 

[0048] The plan of band division separates to some with the property of data. Here, the following 
four are raised as an example. In addition, in the following explanation of this operation gestalt, 
"the real time nature expedited data (infanticide is possible)" which covers four examples is 
used. 

[0049] - Real time nature expedited data (infanticide is possible) 

Although it is data with which real time nature is demanded, even if it operates a packet on a 
curtailed schedule in a certain range, the data which can be restored to the grade with which a 
user can compromise on a receiving side are said. It is dependent on a user more than it noting 
that how much it should be restored has the technical minimum. 

[0050] A general video data, general voice data (a telephone is also included), etc. hit this. As a 
gestalt of band reservation, it can consist of a fixed band and a mobile belt region, and the rate 
of a fixed band and the rate of infanticide of a mobile belt region can be changed with the 
content and scene of transfer data, or significance. Communication-band width of face (transfer 
rate) is decided by the sum with the mobile belt region decided by balance of a fixed band and 
other data flow. 

[0051] - Real time nature expedited data (infanticide is impossible) 

The data with which it is data with which real time nature is demanded, and infanticide of data is 
not allowed are said. 

[0052] Communication of a dynamic image which requires high degree of accuracy, and a real- 
time control system etc. hits this. 

[0053] A communication band consists of sufficient fixed bands to maintain real time nature, and 
communicative bandwidth (transfer rate) is decided by the content of data. 
[0054] - Integrity expedited data (band reservation) 

Data integrity is thought as important, and it is transmitted in conformity with a certain schedule, 
and data with the need of guaranteeing the time to the completion of a transfer are said. A case 
so that data, such as a total result of everything of every [ with each branch of a company ] 
periods (a day, month, a year, fiscal year, etc.), may be transmitted to a head office hits this. A 
communication band consists of sufficient fixed bands to be sent as a schedule, and the width of 
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face (transfer rate) of a communication band is decided by time which the amount of data and a 
transfer take. 

[0055] - Integrity expedited data (band change) 

Although data integrity is thought as important, the time to the completion of a transfer is data 
which are not not much important. The E-mail exchanged among individuals hits this. A 
communication band is constituted by only the mobile belt region and communication-band width 
of face (transfer rate) is decided by balance with other data flow. The present Best The band of 
all data flow is changed without a priority in TCP/IP based on an Effort method. 
[0056] Drawin g 4 shows the example of the index table which covers the kind of data exhibited in 
a network. When setting up a priority method special to the handling of the data similar to an 
urgent report in this, it is necessary to restrict to a specific individual or specific public body, 
such as a network administrator, etc. 

[0057] Although drawin g 4 shows the example which set up the evaluation value in distinction 
from an image, voice, the character string, etc., even if it does not distinguish these but uses a 
single value, you may set up a value by the method of another distinction. Moreover, you may 
distinguish and set up the evaluation value when connecting a communication line, and the 
evaluation value at the time of communication to distinguish the priority when securing the 
priority of connecting itself, and the width of face of a communication band. 
[0058] You may set up the scene index shown in drawing 5 . This index is effective in flexible 
accommodation of a communication band in case priorities differ within the same data. It is used 
as an evaluation value fundamental [ the relation of both the indexes in the case of using the 
index of drawing 4 , and the index of drawing 5 ] in case the index of drawing 4 secures a 
communication band, and the index of drawin g 5 is used as an evaluation value which embellishes 
it. For example, you may change an evaluation value in the climax of a movie, and the portion 
which is not so. 

[0059] Drawin g 6 expresses the example of composition of the data packet which each server, a 
router, a terminal, etc. receive with the communication which uses an index. In this example of 
composition, an index is added to the part for the usual header of a data packet, as for this 
index, it is also good that the number (the number of requests) of the requests of the period to 
the portion (scene: — the scene index shown by drawin g 5 is added) and the same data showing 
the significance within data etc. is included in addition to the portion (contents: — the index of 
the content of communication shown by drawing 4 is added) showing the content of the data 
which are communicating Moreover, if it is the case where it sets up so that the data 
transmitted by contents can be specified concretely, it is also good that ID (inside ID of data) 
showing which portion is hit in the whole data transmitted is also included. 
[0060] By using the number of requests, it makes it possible to process the larger one of this 
number preferentially by each router and the server. It is because it can transmit to two or more 
requests by one data flow until a router copies and distributes this. When transmission is 
performed by such near time lag that it can cover in a cache even if it is not data transmitted 
simultaneously, when the data transmitted by the contents of an index can be specified 
concretely here, counting for the same request is also possible. This is because it is sharable by 
using the inside ID of data between data flow. Moreover, it can also include in the same request 
until it is distributed by the router, since the data flow of the request which took large fixed 
bandwidth can contain the data flow of the request which took the small fixed band more. 
Furthermore, the packet on the cache of a router contains the data which a user demands, and 
when the quality is also filling the demand of a user (it is data transmitted by the fixed bandwidth 
more than a user demand), a router can take over a server. 

[0061] Drawin g 7 expresses the data transfer procedure in the communication performed using 
the packet with an index of drawing 6 on the network of drawing 1 . Hereafter, processing of 
each phase of drawin g 7 is shown using drawin g 8 - drawin g 12 . 
[0062] 1. Data Selection (Step 701) 

Using [ or ] the browser of WWW etc., a user finds and chooses some desired data using the 
directory reference mechanism on a network. If it chooses, a server will show a user the 
information (the bandwidth for transmitting an index, size, the transfer time, and data, charge, 
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etc.) about the data. For example, a certain user accesses a multimedia database using a 
browser from a terminal, and chooses a video data "Jura chic WOZU." Then, from a server, 
information like drawing 8 about Jura chic WOZU is sent. In the table of drawin g 8 , full transfer 
bandwidth expresses bandwidth required in order to transmit data by full specifications. 
[0063] Moreover, the band +alpha Made into the minimum transfer bandwidth by the server can 
also be set to the demand fixed bandwidth of the column of a user demand as a default fixed 
band. 

[0064] 2. User request (Step 702) 

A user checks an option setup of the information from a server, and oneself, and publishes a 
request. At a request, after filling in the time which wishes a transfer start from a terminal and 
changing the column of a user demand liking and if needed (option setup), it publishes. For 
example, the time of a transfer opening day can be filled in like drawing 9 , or the place of 25 K 
bytes can also be changed into 35 K bytes for fixed bandwidth by the default. Full transfer 
bandwidth serves as an upper limit, and, as for the selection range in this case, the minimum 
transfer bandwidth serves as a minimum. 

[0065] When distributing data for pay, you may show simultaneously the accounting information 
by the charge of a license and traffic for receiving the data itself. When performing accounting by 
traffic, it is also good to distinguish the accounting method of a fixed band and the accounting 
method of a mobile belt region. 

[0066] 3. Fixed Band Priority Determination (Step 703) 

A router and a server determine the priority in the case of carrying out temporary reservation of 
each band using the following formulas 1 as opposed to the data which the user requested. Each 
evaluation value is searched and used from the index table of drawing 4 or drawing 5 . 
[0067] In an image, voice, and entering a character, it is ej =epj+esj+ecjpj =ej/sigmaei. (formula 1) 

however, epj: — image information-evaluation value esj: of a certain flow j — speech information 
evaluation value ecj: of a certain flow j — alphabetic information evaluation value ej of a certain 
flow j : Evaluation value pj of a certain flow j : Priority 4. router and server band temporary 
reservation (Steps 704 and 705) 

The router between a terminal, a server, and a terminal and a server carries out temporary 
reservation of the channel (data flow) until a transfer is completed from the time of a transfer 
opening day. Under the present circumstances, it searches for the communication path which 
can secure a fixed band so that the request published by the user may be met as much as 
possible, and scheduling is performed. Communication of the minimum level of the quality which 
this requires from the time of the reserved specification opening day is guaranteed. 
[0068] When a band cannot secure as a user's request, the corresponding server or a router 
shows a user the alternative which meets a user's request as much as possible. The example of 
an alternative is shown below. 

[0069] Alternative 1: As shown in drawin g 10 , start data transfer from the time near [ in giving 
priority to a start time and being able to secure the band more than minimum fixed bandwidth ] a 
request. 

[0070] Alternative 2: As shown in drawin g 1 1 , start data transfer from the time zone near the 
request which gives priority to the fixed bandwidth which the user requested, and can secure the 
bandwidth. 

[0071] 5. Negotiation (Step 706) 

If satisfied with the shown temporary reservation result (an alternative is included), although a 
user will progress to the request of Step 707, when not satisfied with a temporary reservation 
result and its alternative, he changes a demand as follows, for example, and publishes a request 
again. 

[0072] There is the following as an example of change of a user demand. 
[0073] - Reach a compromise and choose an alternative. 

- Attach another option and publish a request once again. 

- Look for other servers with the same data. 

- Give up and completely look for another data. 
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[0074] 6. Request (Step 707) 

Data transfer will be requested if there is a schedule as a request or an alternative which can 

reach a compromise. 

[0075] 7. Data Transfer (Step 708) 

Data transfer in each router is performed by the procedure of drawin g 12 in the communication 
based on an index. 

[0076] 7.1. Packet Reception (Step 1201) 

Each router and a server have the buffer which can perform packet reference and operation 
according to the evaluation value which is set up beforehand, and which can be found from the 
index for every data flow for every period. The packet which received is accumulated first at this 
buffer. 

[0077] 7.2. Index Expansion (Step 1202) 

The evaluation value corresponding to the index of the packet of each data flow is searched 
from the index table of drawing 4 which each router and a server have in common, and drawing 5 
for every period of a certain, every period, and a suitable number of every periods. What is 
necessary is not to use the index table of drawin g 5 , namely, to be consistent as an evaluation 
value of the data flow, and just to use the evaluation value of each packet obtained from the 
index table of drawing 4 like a formula 2 in many cases, if there is no evaluation value change 
within the same data flow. Moreover, when taking the number of requests into consideration, you 
may use the function according to the number of requests like a formula 3. 
[0078] 

efki=ei (formula 2) 

However, efki: Evaluation value ei of the flow i of a certain period k : Evaluation value efki=H in 
the index table of the data of Flow i (ei and ri) (formula 3) 

However, ri : When setting up the evaluation value within the same data like the scene index of 
function drawing 5 which seasons request several devaluation value to Flow i with the number 
of requests, it is desirable to carry out statistics processing to the evaluation value searched for 
every flow like the formula 4, and to make the statistic into the evaluation value of each flow. As 
this statistic, or each flow is characterized by the total value of the evaluation value of each 
packet, the average, the normalization, etc., the value which can compare between flows should 
just be acquired. Moreover, when taking the number of requests into consideration, you may use 
the function according to the number of requests like a formula 5. 
[0079] 

efki=G (ei xskil, ei xSki2, — ei xSkij, — ) 
(Formula 4) 

However, efki: Evaluation value ei of the flow i of a certain period k : The evaluation value G in 
the index table of the data of Flow i: Function efki=H which carries out statistics processing of 
the evaluation value of each packet (G (ei xskil, ei xSki2, — ei xSkij, — ) and ri) 
(Formula 5) 

However, ri : When the function which seasons request several devaluation value to Flow i with 
the number of requests, and the evaluation value of data are set to an image, voice, the 
character string, etc. according to the kind and bandwidth can be operated especially according 
to media, it is also good to process either a formula 2 - the formula 5 for every media. 
[0080] 7.3. Priority Determination (Step 1203) 

The priority between data flow is determined using the evaluation value of each data flow in each 
period. A priority decision function changes with how the kind of evaluation value is set up, and 
how to take an evaluation value. One easy example has the method of making the rate for which 
the evaluation value of each data flow occupied to the sum total of the evaluation value of all 
data flow as the evaluation value is expressed numerically, and it is shown in a formula 6 like [ in 
the case of calculating the evaluation value of each data flow like a formula 2 - formula 5 
grade ], when the larger one of evaluation of a number is high accounts the priority of each data 
flow. 

[0081] In addition, it is also possible to, regard the evaluation value of data flow as a priority as it 
is for example. 
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[0082] 

Pki=efki/sigma efknn=1, and 2 and 3 i, — (formula 6) 

efki: However, the evaluation value Pki of the flow i of the existing period k: When the priority of 
the flow i of a certain period k and the evaluation value of data are set to an image, voice, the 
character string, etc. according to the kind and bandwidth can be operated especially according 
to media, it is also good to process a formula 6 for every media. 
[0083] 7.4. Communication-Band Determination (Step 1204) 

The communication-band width of face assigned to each data flow serves as the sum total of a 
fixed band and a mobile belt region. 

[0084] Since the fixed band is already secured according to the scheduling mechanism at the 
time of router server band reservation, a mobile belt region is assigned to each data flow here. 
There is the method of assigning a communication band to each data flow using the priority 
determined to each data flow as an example of the method of assigning. Although the method of 
assigning changes with how to take a priority, one easy example is the method of asking for the 
bandwidth of each data flow from the bandwidth of the whole change field in the inside of a 
channel, and the product of a priority like a formula 7, when making into the priority of each data 
flow the rate for which the evaluation value of each data flow occupied to the sum total of the 
evaluation value of all data flow accounts so that it may ask by processing of a formula 6. 
[0085] bki: bki=pkixbkT, however the total change bandwidth pki for data communication of the 
period k Priority bkT: With the flow i of the existing period k: Change bandwidth 7.5. packet 
transmission for data communication of the flow i of a certain period k (Step 1205) 
A packet is transmitted discarding a packet suitably so that the communication-band width of 
face assigned to each data flow may be balanced. There are two as level of abandonment and 
one cancels a packet from the low flow of the priority according to the priority between data 
flow. Significance can be judged using the evaluation value of an index. Another is canceling a 
packet from each data flow according to the lowness of a priority, and reducing amount of 
information. This operation gestalt explains the latter level to an example. As an example of this 
method, there are the following methods, for example. 

[0086] As a way method of data-izing of image information, although there is Interlaced GIF If 
two-dimensional image information is said with a coordinate, data are not saved to the order (0, 
0), (1, 0), (2, 0), and .. there. The form saved at intervals is taken like (0, 0), (10, 0), (20, 0), (1, 
0), (11, 0), (21, 0), and ... Therefore, even if it sends 50% of first data, the picture of quality of 
image equivalent to 50% can be acquired. 

[0087] Moreover, by the method of compressing the image data adopted by MPEG, there are 
three kinds of data, B, P, and I. If the bands assigned run short when treating the data of such a 
form, the packet of Data B will be first discarded until it balances bandwidth. And even if it 
discards the packet of Data B, when not balancing bandwidth, the packet of Data P is discarded. 
[0088] Furthermore, if bandwidth is not balanced even if it discards the packet of Data P, it is in 
discarding the packet of Data I, and the amount of data can be cut down. The decode of the B 
data is carried out for this using P and I data, and P data are based on the dependency that 
decode is carried out using I data. Therefore, a paraphrase does not carry out the decode of P of 
a before [ the following I ], or the B for I to 

[0089] B to **** and the following P has the relation that the decode of the P is not carried out. 
Therefore, amount of information can be adjusted by discarding a packet in order of Data B, P, 
and I, without lowering quality as much as possible so that the bandwidth assigned according to 
the priority of each data flow may be balanced. 
[0090] Next, the example which applied this invention is shown. 

[0091] The communications control at the time of using "an urgent report" in drawing 4 at first 
is shown. By using an urgent report as an index, it becomes possible to offer information 
exclusively, without following the usual scheduling rule. For example, conventionally, at the time 
of the occurrence of an earthquake etc. of a calamity, since the communication demands to a 
calamity generating part occur frequently and a communication line blows out, there is a problem 
that the emergency communication by No. 1 10 or No. 1 19 cannot be used. It makes it possible to 
process more preferentially than what other information by making an index into "urgency 
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traffic" to such a problem. Only by making a priority into a high end, this cannot ****** the band 
for urgency traffic, when all bands are occupied in the fixed band required for other services, if 
based on the scheduling rule expressed previously. Therefore, even if it lacks the quality of other 
services at its minimum (a fixed band will be deleted), the special scheduling mechanism in which 
the communication band for urgency traffic is secured is needed. In case this carries out 
scheduling of the fixed band, when an index judges whether it is "urgency traffic", it can be 
extended easily. 

[0092] This technology can be matched with earthquake information and election news flash 
being broadcast by the telop in the present television. For example, in the network which uses 
the VOD mechanism, even when offering information to the limit of a band, it becomes possible 
to broadcast emergency intelligence if needed. 

[0093] However, it is possible to carry out the mask of the unnecessary information in individual 
responsibility by using the mechanism of information filtering shown later also about this 
emergency intelligence. For example, it is possible to limit the calamity information which 
election news flash does not need to the Kanto bloc. 

[0094] However, also by this technology, urgency traffic occurs frequently and the case (a 
communication band becomes less insufficient) where no urgency traffic can be processed on 
real time is assumed. The present telephone network is sufficient as this, only the information 
connected intermittently of them although it is with a bird clapper and urgency traffic is told to a 
problem was treated, and the demand to which a circuit was not secured was disregarded. It 
makes it possible to use for the countermeasures against calamities of making an ambulance 
mobilize etc. by counting all demands also including the demand disregarded conventionally as 
countermeasures against such a problem, and grasping the distribution of demand generating on 
a macro target. 

[0095] In case this carries out scheduling of the fixed band, when it becomes impossible to 
process urgency traffic on real time, it becomes possible [ performing only the schedule and 
estimating the generating distribution of generating frequency or a demand by evaluation of a 
time delay ]. 

[0096] The example which adds and sends an individual and terminal information to an index as a 
following example of application is shown. Thereby, the automatic regulation of service based on 
the terminal and individual who use from viewpoints, such as futility, working efficiency, 
privacy/security protection, and the content of a contract, becomes possible. 
[0097] For example, it is useless even if it transmits the data of the precision exceeding the 
specification of - terminal from a useless view. By the printer, although he wants the data of the 
speed of about 300 dpi, if it is the image data seen only on a screen, it will end by about 72 dpi. If 
this is automatically distinguishable, 1/3 or less will be the traffic. Moreover, it is useless, even if 
it transmits color information to monochrome terminal or transmits 256-bit color information to 
the place which has only the CRT precision of 8 bits. 

[0098] - It is useless even if it transmits the media data which cannot be sensed to those with a 
handicap of some kind. The function in which voice data and Braille-points data are sent to 
those whose eye is not visible to those who do not hear an ear in image data and an alphabetic 
data is automatable. 

[0099] In order to lose such useless data transfer, the information about a terminal or an 
individual is added at the time of the service request from a terminal, and it notifies to a server 
at it. In a server side, after processing data into the data precision according to the terminal or 
the individual beforehand, it becomes possible to send out processed data to a channel. A 
transfer of the useless information which this was throwing away, without the ability using by the 
terminal side conventionally is lost, and use becomes possible more effectively about 
communication resources. 

[0100] Moreover, from the view of working efficiency, the increase in efficiency is wished 
construction of a database (data warehouse) that it is difficult to look for the data with which 
operating charge is useful to business out of the detailed technical information, and many-sided. 
An index increases the efficiency of database reference. 

[0101] It is the index for individuals (similar to the IP address of a machine) partially exhibited 
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from the view of privacy/security protection. It is distributing and becomes the means which 
prevents the matter of secret disclosure of an unjust disclosure of personal information, a 
company, a public engine, etc., etc. from a viewpoint of individual authentication in addition to 
cryptocommunication. 

[0102] Furthermore, the contents of a contract of some level can be considered as contents of 
a contract, and it becomes possible to change the contents of service automatically by the 
contents index of a contract. 

[0103] As 3rd example of application, it is applicable to information filtering. Superfluously for the 
subject of various grain size, such as an individual, an area, and a state, how disadvantageous 
information is shut out is posing a serious problem as a huge network environment like the 
Internet spreads. Moreover, there is also a problem that the legislation for protection of 
individual privacy, good public order and customs, or national interest is behind in the free 
information flow on the Internet. 

[0104] The communication based on an index also becomes one solution to such a problem, for 
example, the kind of data with which the state, the provider, the corporation, the individual, etc. 
are exhibited on the Internet — on the other hand, the data of the kind which is not dealt with 
are refusable on a target by exhibiting the range to deal with or the range which is not dealt with 
inside using an index This is enabled to eliminate automatically the information which is not 
desirable, and uninterested information on public morals, and it becomes possible to realize 
selection of required information simultaneously. 

[0105] The integrated public information communication network shown in drawing 13 and the 
large-scale integrated public information communication network shown in drawing 14 express 
the example in the case of applying the communication network using the index explained above 
by demand of a user to public infrastructures, such as service which distributes programs, such 
as news, a movie, and music, and a computer network service, a call service. 
[0106] Each component is equipped with the means of each component of the means of 
communications using an above-mentioned index at least. 

[0107] the correspondence relation of each component — a key station 1301 — a home 1304 
corresponds to a terminal 300 and, in the information creation office 1305, a server 100, a relay 
center 1302, and a relay center (smallness) 1403 correspond to a router 200 at the index data 
origination section 400 
[0108] 

[Effect of the Invention] As explained in full detail above, according to this invention, it becomes 
possible about becoming possible to carry out allocation of resources of the communication 
demand from many and unspecified persons according to the content of the transfer information, 
and changing allocation of resources dynamically according to the content of information. 
Furthermore, the invasion of data which can build the network which can respond to a calamity 
etc. promptly, and are contrary to good public order and customs etc. can be prevented, and 
communication resources can be secured in the form to which stimulated compromise of a user 
further and the user has been convinced. 



[Translation done.] 
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